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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTUKCHUS, IIPOBEPHEMbIC NAaHHBIMU
OLCHOYHBIMU MaTEepHaAJIaMHU

Lenpto OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHKE CIEAYIOMINX KOMITETCHIINH]:

[1K-3. Cnocoben OCYIIECTBIIATh HAy4YHO-HMCCIIE0BATEIbCKHE u OTIBITHO-
KOHCTPYKTOPCKHE pa3pabOTKU KaK IPU UCCIEAOBAaHUN CaMOCTOSTENbHBIX TEM, TaK U pa3paboTKu
10 TEMAaTHUKE OpraHu3aliy.

Pe3ynbpraramMu OCBOEHUS IMCUUIUIMHBI SIBJISIOTCS CIEAYIOINE UHAUKATOPBI JOCTUKEHUS
KOMIIETEHIIUH:

UIIK-3.2. [IpoBOIUT aHanM3 HAyYHBIX JAHHBIX, pE3yJAbTaTOB OSKCIEPUMEHTOB U
HaOII0IeHU.

2. OneHo4HbIe MaTepUaJibl TEKYIIET0 KOHTPOJSA U KPUTEPHUH OLICHUBAHUSA

DneMEeHTHI TEKYLIEro KOHTPOJIS:
— KOHTpOJIbHas paloTa;

— TEOPETUUYECKHI OIIPOC;

— JIOMAIlIHKE 3a/1aHus;

[Tpumepsl 33124 Ha KOHTPOJIbHYIO 1 AoMaiiHow padoTs! (UITK-3.2):

1. Tema «kKnHemaTnka MaTepruagbHON TOUKW.

TumoBas 3amada. Pakera B3ieraer ¢ moBepxHocTd 3emum moxa yriom 0 = 300 k
TOPU30HTY cO ckopocThio v = 200m/c. KakoBa mambHOCTH TojieTa pakeTbl? CompoTHUBICHUEM
BO3/IyXa MpeHeOpeyb.

2. Tema «OCHOBHEIE 3aKOHBI TUHAMUKN.

TumnoBas 3amavya. CaHKU CIyCKAarOTCs C TOpbl BeIcOTOM h = 20M, nuMeromieit ykioH 6 =
450, 1 pOXOAT O TOPU3OHTAIBHOM MOBEPXHOCTU MyTh S, paBHbIN 60M. KakoB quHaMuvecku it
ko3 urmeHT TpeHus?

3. Tema « PaboTa 1 MexaHHU4eCKasi SHEPTHSY.

Tunosas 3amaua. CBOOOHO MAMAOIIMK ¢ HEKOTOPOH BBICOTHI Komep Becom P = 5000H
3abuBaeT cBaro. CKOpoCTh Kompa mepen yaapoM v = 12m/c. Cuita conmpoTuBiieHusl TpyHTa F
nocrosiHHa ¥ paBHa 2.0-106H. Ckoabko ymapoB JOJKEH COBEPIIUTH KOIEp, YTOOBI BHICOTA
BBICTYIAIOIIEH HaJ/l MOBEPXHOCTHIO 3€MJIM CBau yMEHbIWIACh Ha S0cM?

4. Tema «kKuHemaTnka U TUHAMHUKa BPAIIaTeILHOTO ABUKEHUS.

Tunosas 3amaya. [lokosiieecss paHee TenO HAaYMHAET BpalllaTbCs BOKPYr CBOEH OCH C
yrI0BBIM yckopeHueM € = 3.14pan/c2. HaliTu yrioByro CKOpPOCTh ® M YTOJ MOBOPOTa ¢ depes
20c c MOMEHTa HayaJyia BpalieHus.

5. Tema «3aKOHBI COXpAaHEHUS B MEXaHUKE.

Tunosas 3agada. YenoBeK CTOUT Ha HEMOJBWKHOM ckambe JKYKOBCKOTO M JEpXKHUT B
pyKax och IUCKa, Macca KoToporo m = 2kr u paguyc R = Im. BHavane koneco He Bpamaercs, a
3aTeM YeJIOBEK PacKpy4dMBaeT €ro JI0 yriioBoi ckopocTd w1 = 606/c. IIpu 3TOM OH cam BMecTe
CO CKaMbeil MPUXOJIUT BO BpalleHHE B OOpaTHOM HAMpaBJIEHUH C YIIOBOW CKOPOCTBIO M2 =
1o6/c. HailTu MOMEHT HHEpLUHN CKAMbHU C YEJIOBEKOM.

6. Tema «CB0oOOIHBIE HE3ATYXAIOIINE TAPMOHUYECKIE KOJICOAHUS.

TunoBas 3amaya. HamucaTh ypaBHEHHE TapMOHHYECKOTO KOJIEOATENBHOTO JBIKEHUS,
€ClIi MaKCHMallbHOE YCKOpeHue Touku amax = 49.3 cwm/c2, mepuon konebanuii T = 2c u
CMEIIEHUE TOYKH OT IMOJIOKEHHUSI PAaBHOBECHUSI B HAUaJIbHbI MOMEHT BpeMeHH X0 = 25 MM.



7. Tema «CBOOOHBIE 3aTyXaIOIKE TAPMOHUYECKUE KOJICOAHUSY.

TumoBas 3amaua. Ilepmon 3artyxatomux kosiebanuit T = 4c, norapupmuuecKuii
JeKpeMeHT 3aryxanus o = 1.6, HavanpHas ¢aza ¢ = 0. [lpu t = T/4 cmemenue Touku X = 4.5¢cM.
Hanwucate ypaBHeHUE IBUKEHUS 3TOTO KOJIEOAHHUS.

8. Tema «BpiHyX/1eHHbIE KoJleOaHus. Pe3oHaHCy.

TumoBas 3amava. Ilepmon 3aryxatommx kosebanuit T = 4c, norapupmuuecKuii
JeKpeMeHT 3aryxanus o = 1.6, HauanpHas ¢aza ¢ = 0. [Ipu t = T/4 cmemenune Touku X = 4.5¢cM.
Hanmcate ypaBHEHHE ABIIKEHHS STOTO KOJeOaHWS M PE30HAHCHYIO 4YacTOTy KojeOaTembHOU
CHUCTEMBI.

9. Tema «MuTepdepentius BoiaH. CTOSIUME BOTHBI.

Tunosast 3anaya. HanucaTb ypaBHEHHE JABMXKEHHUS, MOJYYaroOIIErocsi B pe3yJbTaTe
CIIOXKEHMSI JBYX OJMHAKOBO HANpaBIECHHBIX TI'apMOHHYECKHUX KOJEOaTEeIbHBIX JBUKEHUH C
o1rHakoBbIM nepuosioM T = 8c u onnHakoBoil ammutyaod A = 0.02m. PaszHocTh ¢a3 mexnay
STUMU KoJiebanusmu ¢ 2 — ¢ 1 = /4.

10. Tema «3ddext Hommepay.

TunoBas 3amava. Iloe3n ymanmsercs OoT HEMOABMKHOTO HaOmomaTenst moj yriiom 01 =
450 K TUHUU, COCTUHAIONICH TOUKY HaXOXKIACHUS MOe3/1a M TOUKY PACIIOIO0KEHUs HAOII01aTersl.
Cxkopocts moe3na paBHa V1 = 54 xm/4. [loe3n maer cBuctok ¢ vacrotor v = 550 I'm. Haiitu
yacToTy vl KonebGaHuii 3Byka, KOTOpBIA CAbIIUT Habmogarenb. CKOpOCTh pactHpoCTpaHEHUs
3ByKa B Bo3ayxe V =330 m/c.

11. Tema «aeanpHBIN Ta3y.

Tunosas 3amaya. 10r yriekucnoro raza CO2 3aanMaroT oobeM V1 = 61 1 HaXoAATCs TIPH
nasyiennu p = 0.4-106 Ila u Temneparype t = 200C. [Tociie HarpeBaHus IpU p = const ra3 3aHsI
o6bem V2 = 1251. Halitu xonmudecTBo TermioTel Q, momyuenHoe razom. Cp = 29.1 JIx/ mons-K.

12. Tema «llepBblii 3akoH TepMoauHaMUKH. [IpocTeiiive TepMOAMHAMUYECKUE
MIPOLIECCHDY.

TunoBass 3amada. Ilpu wuzorepmuueckoM pacummpeHun Sr yriaekucioro raza CO2,
Haxosmerocs npu temneparype t1 = 200C, 6pu1a 3arpayena Temnora Q = 700 x. Bo

KoHTposbHbIe BOMPOCH! AJIsl MPOBEACHHS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
1. Uto m3yuaer pusuka U B 4éM COCTOUT MUPOBO33pEHYECKOE 3HaUeHUE PU3UKU?

2. JIBixeHre MaTepualIbHON TOUYKH B pocTpaHCcTBe. CKOPOCTh U YCKOPEHHUE.

3. JluHaMuka MaTepualbHOW TOYKM M MPOU3BOJILHOM MEXaHWYECKON CUCTEMBl. 3aKOHBI
Herotona.

4. B3aumocBs3b pabOTbl U MEXaHMUYECKOM sHepruu. YeM MNOTEHIMAIbHAs SHEPrus
OTIIMYACTCS OT KUHETHUECKON SHEPTUu

5. Kunemartuka BpaiiaTeiabHOTO IBUKEHUS.

6. JluHamKKa BpaIaTeIbHOTO JABMKEHUS. MOMEHT CHIIbI, MOMEHT UMITYJIbCa U MOMEHT ?

7. OCHOBHOE ypaBHEHHUE BPAIIATEIbHOTO JIBUKEHUS.

8. Kakue 3aKoHbI COXpaHEHHs pacCMaTpUBalOTCs B MexaHuke? X xapakrepucTHka.

9. CB06O/1HBIE HE3aTYyXAIOIINE FTApMOHUYECKHE KOJICOaHUs!.

10. CBoOo1HBIE 3aTyXaIOIINE TAPMOHUYECKHE KOJIeOaHUsL.

11. Beinyx/1eHHBIE KOJIeOaHusI.



12.
13.
14.
15.
16.
17.
16.

YT0 TaKO€ «PE30OHAHCH.

OO11ast XxapakKTepUCTHUKA YIIPYTHX BOJIH.

Wutepdepentyst BosH. CTOSYME BOJTHBI.

Dddext Jomnepa.

Uto Takoe «uaeanbHbIN ra3? YpaBHEHUE COCTOSHUS UJI€AIbHOTO Ta3a.

IIepBbIil 3ak0H TepMmoanHaMMKU. [Ipocrelmme TepMOIMHAMUYECKHUE POLECCHI.

Bropoii u TpeTuii 3aK0HbI TEPMOIMHAMUKH. DHTPOIIHUS.

3. OneHo4HbIe MaTepuajJabl HTOTOBOIo0 KOHTPOJIsA (HpOMe)KyTO‘IHOﬁ aTTeCTaIII/lI/[) u
KPUTEPUH OLICHUBAHUSA

Jliig nostydeHus: pe3yapTaTa He00X0AUMO BBITMOJIHUTH JBE KOHTPOJIbHBIE pabOThI, a TAKKE
MIpaBUJIBHO OTBETUTH HA HE MEHEeE, YeM Ha 2/3 OT 3a/laHHBIX BOIIPOCOB.

[IpuMepHBIil epedeHb TEOPETUYECKUX BOIIPOCOB

1.
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10.
11.

OCHOBHBIE XapaKTEPUCTUKH DJIEKTPOCTATUYECKOTO TMoJs. Hampsok€HHOCTH OISl U
MMOTEHIIHNA.

Teopema Octporpaackoro-Iaycca.

CBolicTBa MPOBOJHUKOB B AJIEKTPOCTATUYECKOM TTOJIE.

CBolicTBa ANAJIEKTPUKOB B AJIEKTPOCTATHYECKOM TOJIE.

UTo Takoe «AMAIEKTpUYECKasi IPOHUILIAEMOCTb»?

Dnektpuyeckas eMkocTh. Konaencaropsl. [mockuii koHIeHcaTop.
DHEPrus MEKTPOCTATUYECKOTO MOJIS.

[ToCTOSIHHBIN AJIEKTPUUYECKUI TOK U €70 OCHOBHBIE 3aKOHBI.

JlelicTBMEe MarHUTHOTO TOJIS1 HA ABMOKYIMecs 3apsanbl. Cua JlopeHua.
JlelicTBME€ MarHUTHOTO TOJIS1 HAa MPOBOJIHUKHU C TOKOM. 3aKOH Amriepa.

MarauTHoe I0JIe TTOCTOSHHOTIO SJICKTPUYECKOIO TOKa B BaKyyMC. 3akoH bwuo-

Cagapa-Jlamnnaca.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

MarautHo€e B3auMOJIEHCTBUE TOKOB.

MarautHoe mone B BemecTBe. UTO Takoe «OTHOCHUTENNbHAs MAarHUTHas
IIPOHULIAEMOCTBH)?

Hua-, mapa- 1 GpeppoMarHeTukH.

OnexTpoMarHuTHast UHAYKIHA. OCHOBHOW 3aKOH JIEKTPOMAarHUTHOW MHAYKLUU.
Yrto Takoe «MHAYKTUBHOCTB»?

YpaBHEHHUS 3IIEKTPOMArHUTHOTO MOJIS.

MarepuanbHble ypaBHEHUS.

CBoJCTBa AJIEKTPOMArHUTHBIX BOJIH B O€3rpaHUYHON OJTHOPOIHOMH cperie.

OmnbIT Maiikenbcona. [Toctynarel DiiHmTeliHa 1 npeoOpa3oBanus Jlopenua.
OTHOCHUTENBHOCTD IPOCTPAHCTBEHHBIX U BPEMEHHBIX IPOMEKYTKOB.

Yem PCIITUBUCTCKAA TUHAMHKA OTJIINYACTCA OT KJIACCUYECKOM ?

[Tpumeps! 3a1ay:



1. Tema «DneKTpoCcTaTUYECKOE TOJIE B BAKYYME».

TunoBast 3amada. 3apspKEHHBIM IIApUK, IOABELIEHHBIM K OJHOMMEHHO 3apsKEHHOM
TUTOCKOCTH, OTTAJKHUBAETCSI OT HEE, MPU 3TOM HUTh, HA KOTOPOH OH BUCHT, 00pasyer ¢
IUIOCKOCTBIO yrol o. HalWTH MOBEpPXHOCTHYIO IUIOTHOCTH 3apsla G Ha IUIOCKOCTH, €CIH
macca mapuka m = 0.4-10*xr u ero 3apsn q = 667-1012 Ku, a cuina HATSKEHUS HUTH
T = 0.49-10"3H. HanpskeHHOCTB MOJIs paBHOMEPHO 3apsKeHHO# mIockocTH E = 6/2¢o.

2. Tema « Teopema Octporpaackoro-I'ayccay.

Tunosas 3amaua. Mcnons3yst Teopemy Octporpaackoro — ['aycca, mosiyuuTh BbIpakKeHUE
I HAIPSOKCHHOCTH DJICKTPOCTATUYCCKOTO TOJIA SapH)I(CHHOﬁ OECKOHEYHO ZIJIHHHOﬁ HHUTH
KaK (YHKIHUIO paccTOSHUS I OT HUTH. CUnTaTh 33laHHON JTMHEWHYIO IJIOTHOCTH 3apsiia Ha
HHUTU T .

3. Tema «IIpOBOTHHKH U AUIIIEKTPUKH B AIEKTPOCTATUYECKOM TIOJIEN.

Tunosas 3amaya. PaBHOMepHO 3apsiKEHHbIH OECKOHEYHO JJIMHHBIA KPYroBOW LUJIMHJID
pamuyca R ¢ MOBEpXHOCTHOM IUIOTHOCTBIO 3apsAI0B +G OKPYKEH COOCHBIMH CIIOSIMH JIBYX
pa3HbIX AWAJIEKTpUYECKUX cpeld. HapyxHblid paauyc nepBOl cpeipl ¢ OTHOCHTEIIBHOM
JIMBJIEKTPUYECKON MPOHUIIAEMOCTBIO €1 paBeH Ri, a BTOpOi cpebl ¢ MPOHUIIAEMOCTBIO €2
paBen Ro. 3a mpenmemamu ciost BTOpoit cpembl (r> R2) — Bosayx (¢ = 1). Haiitu
ANEKTPUYECKYI0 HHIYKIHIO U HAPSDKEHHOCTD NOJIS B KAXKJA0M M3 TUIIEKTPUYECKUX CIIOEB
U B BaKyyMe.

4. Tema «DnekTpudeckas eMKocTh. KoHaeHCaTOPhI».

Tunosast 3agaya. DIEKTPOH JBWXKETCS B IUIOCKOM TOPHU30HTAJIBHO PACIOJIOKEHHOM
KOHJIEHCATOpe HapajieJlbHO €ro IIacTMHAaM co cKopocThlo Vo = 3.6:107 wic.
HanpskeHHOCTh OIS BHYTpH KoHzueHcatopa E = 3.7-10° B/M. JlnmHa mmacTuH
koHzaeHcaropa | = 20 cm. Ha kakoe paccrossHue Sy CMeCTUTCS 3JIEKTPOH B BEPTHKATHLHOM
HampaBJICHUU MO/ JIEHCTBUEM OHJIEKTPUYECKOrO TMOJsl 3a BpeMs €ro ABWKEHHUS B
koHzmeHcaTope? My = 9.1-1073 kr, qor=1.6-10"° Ko

5. Tema «OcHOBHBIE 3aKOHBI TOCTOSTHHOTO AIEKTPUYECKOTO TOKA».

TunoBass 3amada. B uenb, cocrosimayro u3 ucrouHuka IJIC W ABYyX OJMHAKOBBIX
MapajuieIbHO COEAMHEHHBIX pe3uctopoB R comporusnenuem 100 Owm, BKIOYAIOT

BOJIbTMETP, COMIPOTUBJICHUE KOTOPOTO R, =700 OM, o1H pa3 nocieaoBaTenbHo, IPYyroi
pa3 mapamnenbHo. Omnpenenuth BHYTpeHHee compoTuBieHue ucrounuka JJIC, eciu B
000MX CiTydasx MOKa3aHUsl BOJIbTMETPA OJIMHAKOBBI.

6. Tema «/leficTBuE MarHUTHOTO MOJISI HA ABWKYILIUECS 3apSIbD».

Tunosas 3apgaua. BHCKTpOH JABHIKCTCA B OJHOPOAHOM MAIHUTHOM IIOJIE C MarHUTHOM

o _ -3 o
WUHIYKIHEH B=0.2-10" Ty no suntoBoii nuHuu. OnpenenuTs CKOPOCTh V 3JIEKTPOHA,
€ClIi pajinyc BUHTOBOM nuHuM R =3 cM, a mar h = 9cm.
7. Tema «/lelicTBE MarHUTHOTO IOJIS HA MIPOBOJHUKU C TOKOM.

Tunosas 3agavya. B onHoposHOM MarHuUTHOM noje ¢ uHayknuedn B = 0.3 Tin nmaxoautcs
npsiMOi MpoBOAHUK AMMHOM 1 = 20 cM, nmo kotopoMy TeueT Tok I = 10 A. Yron o mexay
HaIpaBJIeHHEM TOKA U BEKTOPOM MarHUTHOM mHaykimu pasen 60°. Ompenenuts cumy F,
JEHCTBYIOLIYIO HA TPOBOJIHUK.

8. Tema «MarHuTHOE MOJE€ MOCTOSHHOTO 3JEKTPUUYECKOTO TOKAa B BaKyyMe. 3aKOH

buo-Cagapa-Jlannaca. MarouTHO€ B3aUMO/IEUCTBUE TOKOBY.

TunoBas 3amava. I[lo 1ByM OECKOHEYHO JUIMHHBIM HPSMBIM HapajlIeIbHBIM POBOIAM,
HaxoJsamMMes Ha pacctosiHud R = 10 cM apyr oT npyra B BakyyMme, TekyT Toku [1 =20 A n
I = 30 A onmHakoBoro HampamieHus. Onpenenuts MarHUTHYIO MHAYKUU0 B moss,
CO37aBa€MOIr0 TOKaMHU B TOYKaX, JEKALIUX Ha MPSIMOW, OPTOTOHAJIBHOM MPOBOJAM, €CIIH:

1) Touka A1 JEXKHT HA PACCTOSHUM I1 = 2 CM JIEBEE JIEBOTO IPOBOJIA; 2) TOYKA A2 JIEKUT Ha



paccTosIHUU r2 = 3 CM IIpaBee MPaBOro MpoBoJia; 3) Touka Az JICKHUT HA PacCTOSHUU 13 = 4

CM IIpaBee JIEBOIr0 IIPOBOA.

OneHky Tpu TPOBEACHUU 3a4eTa (DOPMHUPYIOTCS B COOTBETCTBUU C HIDKETIPUBEACHHOMN
TabnuLen.

2 3 4 5
He 3aureno 3auTeHo 3auTeHo 3a4TeHo
He otBerun | OtBetun Ha oauH u3 | OTBeTMI  Ha  00a | YBEpEeHHO u
HM Ha OJHWH | OCHOBHBIX BOIIPOCOB | BOIIPOCa, IMpaBUJILHO OTBCTUJI
nu3 M Ha JOABa M3 TpEX | COACPIKAIIUXCA B | HA BC€ OCHOBHBIC U
OCHOBHBIX JOIIOJIHUTCIIbHBIX OK3aMCHAIITUOHHOM JOIIOJIHUTCIIbHBIC
BOIIPOCOB. BOITPOCOB. owiere, u Ha | BOIIPOCHI.
JOIIOJIHUTCIIbHBIC
BOTIPOCHI, HO c
3aMCUYaHUAMU.
4. OuneHoYHbIE MaTepHuaJIbl aas NMpoOBePKH 0CTaTOYHBIX 3HAHUIA

(chopMHUPOBAHHOCTH KOMIIETEHILIMIA)
1. OcHOBHBIE XapaKTEPUCTUKH 3JIEKTpOCTaTHUecKOoro mnoiisi. Hampsoxk€HHOCTh mOas U
MOTEHITHAT.
Teopema Octporpaackoro-Iaycca.
CBolicTBa MPOBOJHUKOB B AJIEKTPOCTATUYECKOM TTOJIE.
CBolicTBa AURIIEKTPUKOB B AJIEKTPOCTATHYECKOM IOJIE.
UTo Takoe «AMAIEKTpUYECKasi IPOHUILIAEMOCTb»?
DnekTpuyeckas eMkocTh. Konaencaropsl. [Lmockuii koHIeHCcaTop.
OHeprus MEeKTPOCTaTUYECKOTO MOJIS.

IlocTrostHHBIN SHCKTpI/I‘ICCKI/Iﬁ TOK 1 €I'0 OCHOBHBIC 3aKOHBI.
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JlelicTBMEe MarHUTHOTO TOJIS1 HA ABMOKYyIMecs 3apsaabl. Cua JlopeHua.

10. /leficTBrE MarHUTHOTO TOJIS HA TIPOBOJHUKU C TOKOM. 3aKOH AMIIepa.

HNudopmanms o pazpadboTunkax

Jimutpenko Amnaronuii ['puropbeBudy, a.¢.-mM.H, npodeccop, kadenpa NpUKIATHON
matematuka HU TT'Y, npodeccop
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